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PROCESSING OF SUF’I!RCONOUCTIVI!HATERIALS AND HIGH Y’REOUI!NCY

Jsns L. %ith

Loo AlamcIs National hboratorv
Los Almos, new hXi CO 87565

Abttract

Ua do not know yoc if cuparconductivicy will
bocm uoaful without r~fri~arstion. Now chc
rnupxrconductorn ●ra 00 difforcnt from coppar chat
it 10 difficult to imsino raplacing coppar with
such ● brittle utariml. Supxrconductorn conduce
dc with no loao, ● c with cmxll loooaa, ●nd micro-
vwvga in co-axial linan with ●lmsc no lomn and
with no diaparnion Prm dc to the highxot froquan-
Cias . Tlmy will prcbsbly S11OV us co clona cho
Wp bccwoen rsdid fraqwncy ●nd Infra rod optical
transmiaalon. Claarly your Induntry ohould know
●on thin~~ #bout vtmro superconductivity uy load
w tnd Nac conoidor whothar the :raator risk 10
to dcvaiop thxn or to lot othorn try it. Thora ● ra
no eaoy ●rmvoro ynt.

Introduction

Th~r~ ●ra now mxtcr”.alo thoc boc~ ouparcon-
ducting ●t ● cricicsl comporacura T of jwt under
100 K (-173”(J), which the pravimin spxakoI, P. H,
Flor, holpad to diacovcr. Thio diocowry juot uda
thio yaar, 10 now orm of cho ~at widely confimxd
dincnvorioa ●v@r mda. At chin txmporatura, cool-
In: with liquid nitro:an or rof7igaratoro 10 f~r
mm. ●concmical than for pravioualy knom ●uporcon-
OuC*,era. knathalata, ●mccpt for rathmr high tech
davicao, thos~ now ~torials My not hava ~roat
impmcc bcauta coolins rmino neccasary. W con-
‘inua to road in tbo popular prasn ●bout T ‘s ●n
hi~h ● o room tnparatur~, It 1. fair to $ay that
wot laboratori~o ~.w soon ●vidoncc of that. high-
●r tmpot’nturaa, which dioop~nr in houro or d~yn.
Eithar w will fiat out what rather vnocabla,
traco chmtcal cmpeul,d in our sqloa la tha rrrom
tnp$r:turo ouporconductor or w will cowjnco our-
●alvas thmtthma ●ra only indication. of our dif-
ficulty ill mkinl Wamuromntn on ● comic. If
rom c~raturc oupt:ortductivity ( mctwmllr it

10 Mot 1:0 mrh ●t or bolw 3/4 of T ) la ●ehiovad,
tha tsckIIolo~ will to ●tsr our 4411Y limo ●m to
~onuimly ak.xa~a oociaty.

To the viro and cabls indumcry, tha aovrm of
●ctha is Wt OM1OUO. W rocomrch lo mint at
● roaord pxac, but th rclri~ration oeill roquirod
limit. Wid.aopraad nppliaatiomm, It ●oam altar
thxt th ●hec,mmia. Indwtry will ba umiq tkxaa
mparaox.dwtora for y.t ●othxr rwolutim, Thio

could fundmmxncally ●lter the way information in
tranomictod. It ctamo nppropriaco to mention that
●fter the crarmiator waB invontod, its uaa to rc-
placa vacuum tubom was conoidcrotl a ~roac braak-
chrcugh. Wmc has ninco cm frow tht transistor
vao not forooon. WC muot nm dmcormlno, tnd to
●omo txtant bot our raaourcaa. on whothor w ● rc in
thio ●ituction &:ain.

Pixcorialo

Thaoa ouporconduccin~ cmpounda ara mxds of ●

●toichimtric mix of (1) ●n #J.blino earth, ●n::
barium, (2) ● raro ●arth or mixtura of thin, aay
yttrium, ●uropi~, ~adolinim, and (3) coppar that
10 partially oxidisad. Thaoa ●lownta ●ra not par-
ticularly cxptnoiva or htrd to find, and chay art
not toxic or hasardouo. Thin =iX iO USIM1lY ob-
tainad by grindins to~athor oxidoo snd carbonacan
or by procipicscing wat,r aolublo formm. Thin i-
followed by ona or more saquti;cas of ~rindint,
c~acting, firin~ in ●ir or oxy~an St ●bout 93J”C,
●nd O:OV cooling. I%io bacic preparation can nob
ba porfomod by m Ovamhalmint ●rray of opacific
proconaonm It thus caou clear that difforont
●pplication will ●ach wa tha moot optimxl proccsm.
All of thio in nacaaaary to Mko what will rcplact
coppar in many ●pplication ●nd cho noxc opsskor
will ●xpand on this.

Tho ranulcing ●uparconductor will bra~k if
you drop it on a hard ourf~ca, Various claddin~
procadurom or um of fino tibors ( like opclcal
fibcro ) can Improva on thin. But ronmbor that
like tha trnnniotor, w my not naad ● dirocc
r-plac-nt for plain old ceppor wire. ?er ●namnla,
quit. llkoly, COIID could bo -nufacturad -O
molithic coramica vhcro firin~ 10 tho final atop.

Overall tho progrooo on producin~ thaa~ uto-
riala haa procaadad ●t ●n Wnprocad-ntad rata bc-
caum of tha lar~c n~bor of vorkarn ●round tha
-rid, I will Iiv@ ● fov ●IZ1OS of ~rcoivad
problxu that arc boin~ oolvod In ~an~rnl, thio
ic why I pramnt no litt af problcmx. Tho hith
tmporatura firing in a difficult production -tap,
and ●ny ●miconductoro that ●rm to bx mrriad to
cho ouporconduccoi’ =uld net ●uwiva. Bocontly
Ball ~nicationo Mamrah ham roportcd th~t
a trcacmxnt in ●n omyt~n plmcu ●t rom t.mp*ro-
uuro can raplaco tha firin~, Althnu#h thio cur-
raotly tab.oa mny hourc, it in ●n i~rooofva ctap



forwmrd. It 10 difficult co m.mka a connoccion be-
Cwtan tho nupnrconductor ●nd m conventional conduc-
tor, On tho othor hand a transfom+r with ● coppar
primry and ● ●uporconducting aocondary will work
fino if tha btndvidch 1- adaquaco. Al-o cha fabri-
cation of moro componantm from cbranicn can 91im-

Inmt- this problam.

T’lw biggest limitation on tha praoanc matcri-
●ls chac -y ba fundamental, that is not fixabla,
10 tho currant carryint capacity. If room tomp9r-
●turt sup~rconductoro #rs found it BOOMS Iikaly
chat they will have thio sama limitation. Near
tha T , currants roughly of tha capac!.ty of copper
wiro %ocroy rho auporconduccivity. TtM oldor,
lowor T mtorials can ●aoily carry ● choumand

fitimes c a current that coppor can. Whilo highar
currants ●rc being vigorously sou~hr, it 10 impor-
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If you sat raoistsnca ●qual La scro in your
varlouo pofiltlons ●t tho Log Almos National Labora-

tranni#sion aqustions, you find that disparalon
tory. Ha has publishad ovor a hundrud paparo on

vsniohas. If vou mmko tha MD narrow in ● co-axial
●uparconductivity.

llno you find ;hac ● ouporc;nducting dalay lino can
bc 20 CIMO #horttr, At hish froquoncics, tho fact
that tha prasont materialc ara supcrconduccing
Srainm connactod by pooror conductors im aolvod by
flapacicivo coupling. Suparconductin~ ●witchin~
circuits havo ●lwayn baon much famtar than a@mi-
conduccors [ ●nd ara ordorc of ma~icudo loom s@n-
oitiva to radiation dam~c ). ShicldinS mmdo of
nupcrconductors workm down to dc. l%. word band-
width can ba forSoctan.

Suporconduccoro roally ●ro supar for high fra-
qucncioo. Thoro must h am.all SCS1O ●pplicationc
whcro tha rafrlScration i- worth cho price, Prelim-
inary maasurcmmnrs by Loo Alamos and tha Univaioity
of Uuppartal in Uast Carmmy on Mtorials in supar-
conduccin~ cavitioo ●ucssnc thsc rho hi~har T
ouparconductoro sro ●von laoo 10QOY than Lha ~ow
c~n lrwar T -coriala. Wa opoculat~ that chit
10 bacauoo thafs ●m mctually fawr non-ouparcon-
ductin~ aloctrono praoant to cauoa roaidual 100SOS.
Thio MY ●l-o provide CIUOC ●o to why tho T ‘s ●ro
00 hish ●nd ●a how to uka tham hishor.

c

Conclusion

Psopla who wrk in tho fi~ld of ouporconductiv-
icy cannot tall if tho public 10 being ovoraold on
tha promim of ●pplicaciono for tho now ouporcon-
ductoro. Indood no orm can O*O tha fucurt, but w

can foal tha ●ncitownt of tha potantial of chaoo
rmw Mcorialo. Turn your thinking loose on how tc
una thaaa now opocificationa.

Work p.orformod under tho ●uopicoo of tha
US Mparcwnc of Lnor#y.


